ABSTRACT Faith-based organizations can be key settings in which to reach African Americans and Latinos for HIV prevention, but little is known regarding factors that predict congregants' HIV testing behaviors. We examined the extent to which sociodemographic factors, HIV-related cues to action (e.g., knowing someone who is HIV-positive), and the social climate surrounding HIV (stigma toward a hypothetical HIV-positive congregant, HIV-related discussions at church about abstinence, condoms, and testing) were associated with willingness to be tested in church and with ever having been tested among 1211 African American and Latino congregants. Multivariate analyses indicated that congregants were more open to church-based testing if they were younger and had discussed condoms at church. They were less open if they expressed stigmatizing attitudes toward a hypothetical congregant. Foreign-born Latinos with low English proficiency were more willing to be tested at church than were African Americans. Congregants were more likely to have ever been tested if they were younger, African American, female, or married; if they knew someone who was HIV-positive; and if they had discussed testing and condoms at church. They were less likely if they had discussed abstinence. Open dialogue around HIV may activate congregants to be more receptive to church-based prevention.
INTRODUCTION
Of the estimated 1.2 million people living with HIV in the USA, about 20 % are not aware of their positive serostatus, 1 with an estimated 19 % of African Americans and 20 % of Latinos living with HIV not diagnosed, versus 15 % of Whites.
of medical mistrust in general and specifically related to HIV, especially in African American communities. [5] [6] [7] [8] [9] Finding effective ways to bring routine testing to community-based settings, especially ones that are trusted and seen as credible to community members, is thus essential to reduce undiagnosed infection.
HIV testing has been associated with several psychosocial and behavioral factors in general US population samples, including greater perceived HIV risk, greater behavioral risk, and lower fear of HIV stigma; [10] [11] [12] [13] [14] sociodemographic factors related to greater testing include African American and Latino (versus White) race/ ethnicity and older age. 12, [15] [16] [17] [18] Among African Americans specifically, having had an HIV test has been associated with female gender, 19 being widowed or separated (vs. married), 20 prior diagnosed sexually transmitted infection, 19 ,21 recent healthcare utilization, 22 healthcare provider recommendation, 22 and being US-born (vs. foreign-born). 23 In qualitative research, African Americans suggested that specific cues to action (i.e., a stimulus, such as an experience, that triggers the decision to change health behaviors 24 ), including knowing someone living with HIV and perceiving high personal HIV risk from past behaviors, may lead to a greater readiness for HIV testing. 25 In addition, HIV testing may be impeded by greater perceptions of HIV stigma, for example, because individuals may fear that people who are not accepting of HIV would discriminate against them if they are found to be seropositive. 25 Among Latinos, prior HIV testing has generally been associated with female gender, 20, 26 higher education level, [26] [27] [28] higher income, 26 older age, 20, 27 being divorced (vs. married), 20 and recent or regular healthcare utilization. [28] [29] [30] Lack of testing is associated with undocumented residency status and being foreignborn, 26, 31 perhaps because of a reluctance to interact with formal systems such as healthcare or concern about being reported to government officials. 29, 32 In addition, Latinos who perceive greater benefits (e.g., to one's community and family) and expect fewer negative consequences (e.g., anticipated HIV stigma) have been shown to have higher intentions to be tested. 33 Because African Americans and Latinos (especially those who are immigrants) are less likely to use healthcare regularly than are Whites, 34, 35 bringing HIV testing to community settings where African Americans and Latinos gather may help to reduce disparities in diagnosis rates. Faith-based organizations, including churches and other types of congregations, have been proposed as ideal settings in which to reach African American and Latino populations for health promotion. 36 Churches, which tend to be trusted institutions within their communities, frequently provide social services to congregants and local community members through formal or informal programs (e.g., pastoral care, HIV education/workshops). 37 Many churches are located in urban areas and serve minority communities with high levels of poverty 38 -characteristics generally related to higher HIV prevalence. 39, 40 Thus, church-based HIV prevention interventions have the potential to reach at-risk members of underserved communities. Nevertheless, congregational surveys suggest that, although most faith-based organizations are involved in health promotion programs, few are engaged in HIV-related activities specifically. 41 Little is known regarding what individual factors predict uptake of HIV testing among church congregants, or how church-based efforts can help to promote HIV testing. One prior study examined correlates of prior HIV testing among African American church congregants, finding that not having insurance and condom use were associated with ever being tested for HIV, and unmarried marital status and intentions to get tested were associated with being tested in the last 12 months. 42 Several sociodemographic and HIV-related variables, including age, gender, education, income, number of sexual partners, HIV stigma, and HIV knowledge were not significantly related to ever having been tested for HIV in that study.
Although prior research has elucidated some of the factors that could help to promote HIV testing among congregants, almost no research has examined the social climate surrounding HIV in the church setting, and none to date has included Latino congregants. For example, factors related to the church's social context around HIV, including levels of stigmatizing attitudes in the congregation around people living with HIV, and whether HIV is openly discussed among members of the congregation, may influence members' comfort with testing in their own church or in general. Although prior research has not examined the relationship between HIV stigma in a faith-based setting and HIV testing, research suggests that HIV stigma can lead to reluctance to test for HIV because of the fear that others will mistreat people who have a seropositive result. 25 Further, to our knowledge, only one prior study has assessed comfort with discussion of HIV-related topics in church. Results indicated that feeling supported by one's congregation and going to a church with ministries that helped people with their problems were associated with comfort discussing HIV prevention and treatment in church. 43 Other research has examined communication about HIV in non-faith-based, high-prevalence settings, finding that individuals seek out social sources of information about HIV via informal conversations with social network members in order to assess their own personal risk. 44, 45 These studies did not directly examine HIV-related discussions and HIV testing behaviors, although they suggest that such discussions may prompt individuals to engage in preventive behaviors.
In the present study, we explored the extent to which sociodemographic factors, HIV-related cues to action (i.e., HIV risk behaviors, knowing someone with HIV 46, 47 ) , and the church-related social climate surrounding HIV (i.e., discussions around HIV at church, stigmatizing attitudes about congregants with HIV) were related to willingness to be tested for HIV in a church setting and with ever having been tested. Because stigmatizing attitudes related to HIV and discussions about HIV in the church milieu have received little prior research attention, we explored the extent to which these factors were significantly associated with the HIV testing outcomes, above the effects of individual-level sociodemographic factors that have been shown to significantly predict HIV testing in prior research.
METHODS

Setting
This research was conducted in the context of a pilot intervention study to reduce HIV stigma and increase HIV testing, called the Facilitating Awareness to Increase Testing for HIV (FAITH) Project. 48 Churches were recruited for the study from Long Beach, CA and surrounding areas. Long Beach has a cumulative incidence rate of 1359 AIDS cases per 100,000 residents (from 1981 through December 31, 2012). 49 Because African Americans and Latinos are disproportionately affected by HIV in the USA, 50 we recruited churches that primarily served African American or Latino congregants.
Community Engagement
Community stakeholders were engaged throughout all study phases in a community advisory board (CAB) that included local religious and public health leaders. Members of the church leadership at each study church were actively involved in determining how to integrate the research into their setting.
Church Selection
Our sampling frame included all 61 African American and Latino churches in Long Beach and adjacent areas that could be enumerated through local faithbased and telephone directories and CAB contacts. Eligibility criteria included: 970 % African American or Latino, ≥100 typical Sunday attendance, and almost no HIV-related activities (e.g., programs, services, and outreach) conducted at the church previously (based on a free listing by church leadership of HIV-related activities). Specifically, the church leadership was asked a general question about health-related activities (i.e., "What kinds of health-related activities has your church done recently or in the past?"), with specific probes to capture HIVrelated activities (e.g., "Which health issue or topic do/did you address?"; "Has your church ever been involved in any type of HIV/AIDS-related activity, service, program or outreach?").
We conducted a telephone screening survey of all 61 churches; 33 (54 %) completed the screener (five refused and 23 never responded), and of these, 11 (five African American; six Latino) were considered eligible for the study. Of the 33 churches that completed the screening interview, 20 screeners were done by pastors and 13 by other church staff. Eligible churches were matched on race/ethnicity, denomination, and congregation size, with one pair selected for each type (mediumsized African American Baptist, small Latino Pentecostal, large Latino Catholic). Of the 11 churches, six churches were invited to participate in the study, consistent with available resources and the need to match church pairs on race/ethnicity, denomination, and size; the pastors of each of these six churches were sent letter requests for a meeting with project staff, followed by in-person meetings at the respective churches by project staff. One congregation refused and five agreed, leaving a sample of two medium-sized African American Baptist churches, two small Latino Pentecostal churches, and one large Latino Catholic church. Churches were given honoraria totaling $1500 ($500 to church, $500 to pastor, and $500 to the designated church coordinator). Only the baseline data from the study are presented in this manuscript.
Procedure
The assessment procedures and survey items were pretested in one Latino and one African American church and refined in collaboration with church leadership prior to administration for the present study. The survey was designed to be selfadministered (in English or Spanish) and conducted in group settings at times when congregants normally came to church (e.g., group meetings, after religious services). Church congregants were recruited for group survey administration by church staff and volunteers, who distributed recruitment flyers and made announcements at meetings and church services. For confidentiality reasons, church staff and volunteers were not involved in the actual administration of the survey (including consent processes and handling of completed questionnaires).
Group survey sessions were conducted over several weeks, in church rooms, with each respondent having a separate area (note that one African American church preferred to have a "take-home" survey approach whereby surveys were distributed after services and returned in sealed envelopes). Bilingual research assistants were available during group administration sessions to answer questions. Survey administrators distributed consent materials, went through an oral consent process with the group, answered questions, and collected completed and placed surveys in lock-boxes immediately after each session. To maintain confidentiality, participants did not provide personal identifiers. The response rate was estimated at 73 % of regular church attendees at the time of the survey. Participants received a $20 gift card and refreshments for participation. All procedures were approved by the RAND Human Subjects Protection Committee.
Assessment HIV Testing-Related Outcomes. Participants were asked about their willingness to get tested in church with one item adapted from prior research 51 : "Would you get tested for HIV if it was available through your church in a private and confidential setting?" with response options 1 = definitely no, 2 = probably no, 3 = probably yes, and 4 = definitely yes. Participants also reported their HIV testing history by responding to the item, "Have you ever been tested for HIV, the virus that causes AIDS?"
Predictors: Sociodemographic Characteristics. Participants reported their gender, age, race/ethnicity, highest level of education (1 = 6th grade or less to 7 = some graduate school or graduate degree), employment status (yes/no), marital status (categorized as single, married, living with partner, and divorced, separated, or widowed), household income ($9999 or less; $10,000-$19,999; $20,000-$29,999; $30,000-$39,999; $40,000-$49,999; $50,000-$59,999; $60,000-$69,999; $70,000-$99,999; $100,000 or more), and type of medical insurance (public, private, none, or other). Participants also reported number of years that they lived in the USA (dichotomized into US-born, i.e., lived in the USA for whole life, vs. foreignborn), and English proficiency (i.e., how well they spoke English from 1, not at all to 4, very well).
Because race/ethnicity, nativity, and English-language fluency were all highly correlated, we created four mutually exclusive groups combining the variables for inclusion in the regression models: African Americans (reference group); US-born Latinos who reported speaking English "well" or "very well"; foreign-born Latinos who reported speaking English "well" or "very well"; and foreign-born Latinos who reported speaking English "not well" or "not at all."
Predictors: HIV-Related Cues to Action. We assessed whether participants knew anyone with HIV or AIDS using the following item: "Do you know anyone (friends, family, coworkers, others) who has HIV or AIDS or has died of AIDS?" with response options "yes" and "no." We also asked participants to report on the number of sexual partners that they had in the past 12 months (a marker of recent HIV risk) with the question, "During the last 12 months, with how many different partners did you have sex (vaginal or anal)?"
Predictors: Church-Related HIV Stigmatizing Attitudes and HIV Discussions. To assess HIV stigmatizing attitudes among congregants, we created an item for the study that was based on prior stigma-related scales designed to assess stigma using hypothetical situations 52 : "Suppose you attended a church and found out that some of the members were HIV-positive. How would you feel about attending that church?" Response items were 1 = very comfortable, 2 = somewhat comfortable, 3 = uncertain, 4 = somewhat uncomfortable, and 5 = very uncomfortable.
We also created three items to assess the discussion of HIV within the church. Participants were asked, "In the last 6 months, did you discuss the following HIV/ AIDS topics with other people in this church?" and then responded "yes" or "no" for three specific topics: HIV testing, abstinence, and condoms. We selected these topics based on our previous case study research, which found that conversations around HIV in church-based settings tended to focus primarily on abstinence, although some congregations also promoted HIV testing (e.g., through health fairs) and discussed (but did not distribute) condoms. 53 
Statistical Analysis
We first examined descriptive statistics of the sample as a whole to characterize the different congregations examined. We then conducted multivariate linear and logistic regressions predicting willingness for church-related HIV testing and ever having been tested for HIV, respectively, with the complete set of sociodemographic, HIV-related cues to action, HIV stigmatizing attitudes, and HIV discussion variables as predictors, based on research reviewed above suggesting that these variables are related to HIV testing. To control for clustering at the church level, both multivariate models also included indicators for church as fixed effects (note that, because we only had five clusters, random effects or normal survey cluster adjustments could not be applied; thus, it was necessary to use fixed effects of church to account for the similarity of responses expected within churches and to ensure that standard errors for other predictors were not underestimated). Individuals who reported that they had previously tested positive (n = 21) and USborn Latinos who reported low English proficiency (n = 8) were excluded from analyses. In order to aid in interpretability of coefficients, our continuous outcome (willingness to be tested in church) and continuous and ordinal predictors (age, education, annual household income, number of partners in the last 12 months, congregational HIV stigma) were standardized to mean = 0 and SD = 1 for use in modeling.
Missing data, ranging from 1-10 % per item, were imputed with sequential regression multivariate methods using IVEware 0.2. 54 We created five imputed datasets for the baseline survey and used standard rules for aggregating results across datasets. 55 Sensitivity analyses were performed to assess the appropriateness of the linear model for willingness to be tested at church. Specifically, we fit ordinal models and found that inferences did not differ; thus, to ease interpretability, we present results from the linear regression models, which show standardized effects between the predictors and willingness to be tested at church.
RESULTS
Participant Characteristics
A total of 1211 congregants completed surveys, including 418 African Americans, 198 US-born Latinos, 196 foreign-born Latinos with high English proficiency, and 399 foreign-born Latinos with low English proficiency (see Table 1 ). Overall, 64 % of participants were women, the average age of the sample was 40.4 (SD = 15.1), In terms of HIV-related cues to action, 31.4 % knew someone with HIV, and African Americans were more likely to know someone with HIV than were Latinos (p G .001). The median number of sexual partners in the past 12 months was 1. Participants showed relatively low average levels of stigmatizing attitudes around HIV [M = 2.3 (1.3), which corresponded to "somewhat comfortable" on the five-point scale], and African Americans showed lower HIV stigma than did Latinos (p G .001). Substantial percentages had discussed HIV with other congregants: 17.6 % said that they had discussed HIV testing with others in church, 29.9 % said that they had discussed abstinence, and 34.1 % said that they had discussed condoms.
Participants were generally willing to be tested for HIV at church [M = 3.5 (0.8); close to "definitely yes" on the four-point scale]. A total of 68.3 % had ever been tested. African Americans showed lower willingness to be tested in church (p G .01).
Multivariate Models Predicting Willingness to be Tested at Church
Multivariate models indicated that participants showed higher willingness to be tested for HIV at their church if they were younger (b = −0.12 SD change in willingness to be tested for a one SD increase in age), had lower stigmatizing attitudes in response to a hypothetical HIV-positive congregant (b = −0.10 for a one SD increase in stigma), and had discussed condoms with other congregants (b = 0.18) (see Table 2 ). Foreign-born Latinos with low English proficiency were more willing to be tested at church than were African Americans (b = 0.34).
Multivariate Models Predicting HIV Testing in Lifetime
Gender, age, race/ethnicity, marital status, knowing someone who had HIV or had died of AIDS, and recent discussions of HIV testing, abstinence or condoms in church were all associated with HIV testing behavior (see Table 2 ). Specifically, a higher likelihood of ever being tested was observed among participants who were female (OR = 1.53), as well as those who knew a friend or family member with HIV or who died of AIDS (OR = 1.50). Moreover, those who had recently discussed HIV testing (OR = 2.05) or condoms (OR = 1.55) in church had a higher likelihood of ever having been tested. A lower likelihood of ever being tested for HIV was related to being older (OR = 0.75), Latino (OR = 0.37 for US-born Latinos of high English proficiency compared to African Americans; and OR = 0.51 for foreign-born Latinos of low English proficiency vs. African Americans), and single (vs. married; OR = 0.61). Those who had recently discussed abstinence in church had a lower likelihood (OR = 0.49) of ever being tested for HIV.
DISCUSSION
In this study of African American and Latino church congregants, we found that key sociodemographic factors, HIV-related cues to action, HIV stigmatizing attitudes, and discussions in church about HIV were associated with willingness to be tested at church and HIV testing behavior in general. Most prior research on HIV prevention in congregations has not examined Latino churches as well as African American ones, or explored stigmatizing attitudes and conversations about HIV that occur in church settings as correlates of HIV testing receptivity and behavior. Prior research has instead focused on sociodemographic variables and HIV-related cues to action, primarily in general populations. As a result, less is known about the impact of HIVrelated attitudes and discussions in church settings. Several sociodemographic factors were associated with the HIV testing outcomes. For example, individuals who were younger were more willing to being tested at church. Immigrant Latinos with low English proficiency were more willing to be tested at church than were African Americans. Although this finding has not be demonstrated previously for HIV testing, it is consistent with research indicating that Spanish-speaking Latino women were more receptive to mobile mammography at church than were English-speaking women. 51 Immigrants may feel uncomfortable in traditional healthcare settings due to language barriers and concerns about being reported if they are undocumented, and also may have less access to testing due to a lack of insurance coverage. 56 Church-based testing, in a culturally acceptable setting, is an underutilized resource that can overcome language and trust barriers, and thus may provide one way to reach these at-risk populations. 57 Our most novel results concern the church-related predictors of HIV stigmatizing attitudes and HIV-related discussions among congregants. Participants who expressed discomfort with attending church alongside HIV-positive congregants were less willing to get tested at church; and participants who had conversations with other people at the church about abstinence were less likely to have been tested. Conversely, talking with other people at the church about HIV testing and condoms was associated with a higher likelihood of testing. A supportive church environment has been shown to positively influence individuals' health behaviors (such as physical activity). 58, 59 A supportive church environment regarding discussions about prevention, including HIV testing and condom use, could encourage individual testing behavior. Churches are viewed as credible community sources, and as shown here, may positively influence individual-level HIV prevention behaviors. However, talking about abstinence alone, which has been shown to be an ineffective HIV prevention strategy for decreasing the likelihood of condomless sex, the number of sexual partners, or the probability of early coital debut in high-income countries, 60 may also discourage testing. Future research on understanding church-related barriers to and facilitators of HIV testing could extend our work by qualitatively examining the content of conversations about HIV within the church setting, to explore the mechanisms by which conversations about abstinence might discourage testing and conversations about testing might encourage it. For example, conversations about abstinence may tend to accompany (or evoke) a more conservative religious framing of HIV as a "punishment for sin," whereas conversations about testing encourage a framing of HIV as a public health issue. 61 Our findings have implications for intervention, suggesting that the social context of the church can have an impact on congregants' behaviors. Changes to the church environment, including to the dialogue around HIV, may have a rippling effect on the congregation. Prior research suggests that popular opinion leaders who engage peers in informal conversations about HIV prevention can help to reduce community-level HIV stigma. 62, 63 Such diffusion of HIV prevention messages may be more efficient in relatively closed communities, such as faith-based organizations, where information of interest to the congregation may spread quickly. Thus, use of a popular opinion leader approach-perhaps by reaching congregants through formal and informal church leaders-may be promising, especially if messages designed to change norms around HIV testing are combined with greater availability of testing in the community or at the church. 48, 64 Although the present study included a relatively large proportion of congregants across churches as compared to other studies, our research also had some limitations, including the use of a select, non-random sample of churches and congregants. Although the limited set of churches we were able to include in this pilot study was drawn from a broader pool of churches, several churches did not respond to requests for screening or refused to participate, potentially because of lower acceptance of HIV-related activities. Thus, our sample may have been biased toward churches with lower levels of HIV stigma or a greater openness to HIVrelated activities. In addition, because the present analysis of baseline data is crosssectional, the directions of the relationships are unclear and causality cannot be inferred, especially because we did not assess the content or timing of conversations about testing or abstinence. For example, conversations about testing could occur both before and after a testing experience, and their content at these different timepoints may be different and potentially have distinct effects. Moreover, the question used to assess discussions about HIV with other people at church could be interpreted as conversations physically occurring at church, or conversations occurring with congregants in other settings; in addition, this item did not assess the quality of such discussions. Further, since data collection was conducted at church, congregants may have been inclined to under-report risk behaviors (e.g., unmarried sexual activity) and over-report HIV-related discussions. We minimized this possibility by having non-church members administer the survey and handle confidential materials, with a strict data safeguarding plan.
In sum, our study suggests that church-related factors, including the church's social climate surrounding HIV, are related to congregants' HIV testing behaviors. Our results do not illuminate whether this association reflects a causal influence of social climate on HIV testing behaviors. Future research can examine whether churches that promote and sustain open dialogue around HIV, including discussions about testing and condoms, activate congregants to be more receptive to getting tested for HIV in general, as well as at the church.
